Law of Conservation of Mass -states that mass can neither be produced nor destroyed.
 Zero-order decay -the rate of loss of the compound is constant.
 First-order decay -the rate of loss of the compound is directly proportional to its concentration.
 Production @ a rate dependent on the concentration of the other compounds in the CMFR -in this situation, the chemical is produced by reactions involving other compounds in the CMFR. 
Sample Problem [4-1]
A pond is used to treat a dilute municipal wastewater before the liquid is discharged into a river. The inflow to the pond has a flow rate of Q = 4,000 m 3 /day and a BOD concentration of C in = 25 mg/L. The volume of the pond is 20,000 m 3 . The purpose of the pond is to allow time for the decay of BOD to occur before discharge into the environment. BOD decays in the pond with a first-order rate constant equal to 0.25/day. What is the BOD concentration at the outflow of the pond, in units of mg/L?
Sample Problem [4-8]
In the winter, a stream flows at 10 m 3 /s and receives discharge from a pipe that contains road runoff. The pipe has a flow of 5 m 3 /s. The stream's chloride concentration just upstream of the pipe's discharge is 12 mg/L, and the runoff pipe's discharge has a chloride concentration of 40 mg/L. Chloride is a conservative substance. (a) Does wintertime salt usage on the road elevate the downstream chloride concentration above 20 mg/L? (b) What is the maximum daily mass of chloride (metric tons/day) that can be discharged through the road runoff pipe without exceeding the water quality standard?
Sample Problem [4-5]
In the simplified depiction of an ice rink with an ice resurfacing machine operating (shown in Figure 4 -19), points 1 and 3 represent the ventilation air intake and exhaust for the entire ice rink, and point 2 is the resurfacing machine's exhaust. Conditions at each point are (C indicates the 
